Abstract (Solar Phys). The widely accepted emission mechanisms for type III bursts involve at least two stages. The first stage is the generation of Langmuir waves by the inferred stream of electrons. Emission at the fundamental frequency arises when these waves are scattered by thermal ions. Emission at the second harmonic arises when two Langmuir waves coalesce; however, the coalescence is possible only after an intermediate stage in which the distribution of Langmuir waves evolves towards isotropy due to scattering by thermal ions.
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Quantitative theories for these emission processes are unsatisfactory because un certainties in both stages compound each other. However, the predicted brightness temperatures T x and T 2 , at the fundamental and the second harmonic respectively, at a given plasma frequency f p depends only on the spectrum of Langmuir waves and on coronal parameters. After making a plausible choice of the form of the spectrum of Langmuir waves, it is possible to eliminate the parameter describing their level of excitation (e.g. their energy density) to find a relation between T u T 2 and f p . Com parison of this predicted relation with the observed quantities should avoid uncer tainties associated with the theory of the generation of the Langmuir waves by the stream.
Theory predicts
with
Jp ^1 and
where f p is in megahertz, W l is the energy density in Langmuir waves in ergs per cubic centrimetre, and L x and L 2 are the path lengths in centimetres over which generation of the fundamental and second harmonic respectively occur. In the above quantitative estimates the temperature of the corona has been taken as 10 6 K, the velocity of the stream v s and the velocity spread Av s have been taken as v s = c/3 and Av s =v s /3 and the phase velocities of the Langmuir waves have been assumed to be in this same range. In the estimate of T 2 the Langmuir waves have been assumed isotropic; the characteristic time-scale on which they become isotropic is t~(3xl0 11 W , //,)" 1 s,
where the units are as above. With W l^3 x 10" 10 for T t > 10 9 K (T^ 1) at f p = 100 MHz this gives t<> 1 s, i.e. less than the duration of a type III burst (at fixed frequency at 100 MHz).
The characteristic Melrose: I agree. The effect you mention, namely collisional damping, favours the second harmonic. There are other effects, listed in my paper, some of which would favour the fundamental. The theory I have presented is the 'zeroth' order one. To improve on it we need to know whether it is consistent with observa tion and, if it is not, in which direction theory and observations differ.
Rosenberg: Wouldn't you expect that, if induced scattering plays an important role, the burst would be highly polarized?
Melrose: I would not say that I expect it or not, but it is possible. Dr Sy's paper later in the session is concerned with one mechanism whereby induced scattering leads to highly polarized radiation.
